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57] ABSTRACT

Electroceramic component having a component body (10),
connection metallization coatings (2, 3) and also a protective
encapsulation (15 to 18) made of two different materials on
in each case two mutually opposite areas of the component
body (10) which are free from the connection metallization
coatings (2, 3).

17 Claims, 1 Drawing Sheet
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ELECTROCERAMIC COMPONENT AND
METHOD OF MANUFACTURE THEREOF

The present mvention relates to electroceramic compo-
nents and also to a method production thereof.

An electroceramic component of this type 1s disclosed 1n
WO-A-90 16074.

Electrical functional-ceramic components generally
comprise a component body, which defines the component
function and 1s made of functional ceramic, connection
metallization coatings provided on said body, as well as a
protective encapsulation on areas of the component body
which are free from the connection metallization coatings.
The term “functional ceramic” 1s 1n this case understood to
mean active electroceramics, for example for electrical
conductors. In the case of components of the type under
discussion, which are suitable for SMD mounting, a gener-
ally parallelepipedal component body 1s provided 1n the case
of which cap-shaped connection metallization coatings are
provided on two mutually opposite ends. The surface
regions of the component body which are free from these
cap-shaped connection metallization coatings are provided
with the protective encapsulation.

In the case of these components, the protective encap-
sulation serves to minimize surface ifluences 1n order to
ensure a defined flow of current through the component. The
protective encapsulation ensures better current division
between the cap-shaped connection metallization coatings,
improves the robustness and affords protection against sur-
face reactions.

SUMMARY OF THE INVENTION

The present invention 1s based on at least one object of
specifying a protective encapsulation of the type under
discussion with which multilayer connection metallization
coatings can be realized by means of standard electrodepo-
sition conditions and the components provided with said
connection metallization coatings can be employed in the
range from low voltages up to power supply voltages.

This object 1s achieved by means of an electroceramic
component that comprises a ceramic component body suit-
able for SMD mounting and which 1s parallelepiped shaped
and which further comprises first and second pairs of
opposing outer walls and two opposing ends. Each opposing
end of the ceramic component body 1s coated with a con-
nection metallization coating. The first pair of opposing
outer walls 1s covered with a first protective encapsulation
material; the second pair of opposing outer walls 1s covered
with a second protective encapsulation material.

In an embodiment, the first protective encapsulation mate-
rial comprises a laminate and the second protective encap-
sulation material comprises a high-resistance layer.

In an embodiment, the laminate 1s an insulating material.

In an embodiment, the laminate 1s selected from the group
consisting of BaTi0,, S10, and Al,O..
In an embodiment, the laminate 1s glass.

In an embodiment, the laminate 1s a high-resistance
ceramic which 1s identical to the ceramic of the component

body.
In an embodiment, the high-resistance layers are doped.
In an embodiment, the high-resistance layers each com-

prise an outer surface and the outer surfaces of the high-
resistance layers are doped.

A method for producing a component according to the
invention comprises the steps of providing a parallelepiped-

10

15

20

25

30

35

40

45

50

55

60

65

2

shaped ceramic component body comprising first and sec-
ond pairs of opposing outer walls and two opposing ends,
providing two laminate sheets, providing two high-
resistance sheets, covering each outer wall of the first pair of
opposing outer walls with one of the laminate sheets,

covering each outer wall of the second pair of opposing
outer walls with one of the high-resistance sheets, and
covering each of the opposing ends of the component with
a connection metallization coating.

In an embodiment, the method further comprises the step
of doping the high-resistance sheets near outer surfaces
thereof with a conductive dopant.

In an embodiment, the doping of the high-resistance
sheets 1s performed by impregnating the component body
with an agent containing the dopant.

In an embodiment, the impregnation agent 1s a suspension
contaming the dopant.

In an embodiment, the 1mpregnation agent 1s a solution
containing the dopant.

In an embodiment, the dopant 1s applied to the component
body by screen printing.

In an embodiment, the dopant 1s applied to the component
body by rolling.

In an embodiment, the dopant 1s applied to the component
by spraying.

In an embodiment, the component i1s sandwiched between
laminate sheets and thereafter cut mnto two separate compo-
nents prior to the covering the second pair of opposing outer
walls with the high-resistance sheets.

In an embodiment, the method further comprises the step
of sintering the component after the first pair of opposing
outer walls 1s covered with the laminate sheets.

Other objects and advantages of the present invention will
become apparent from reading the following detailed
description and appended claims, and upon reference to the
accompanying drawings.

BRIEF DESCRIPITION OF THE DRAWINGS

The invention 1s explained in more detail below using
exemplary embodiments in accordance with the figures of
the drawing, in which:

FIG. 1 1s a diagrammatic perspective view of an electro-
ceramic component suitable for SMD mounting;

FIG. 2 1s a diagrammatic perspective view of a ceramic
body as the starting element for the production of compo-
nents according to the invention;

FIG. 3 1s a section 1n a plane III—III with a protective
encapsulation according to the ivention;

FIG. 4 1s a section, corresponding to FIG. 3, 1in a plane
[IV—IV m FIG. 2; and

FIG. 5 1s an illustration, corresponding to FIG. 4, of an
inventive component of the internal electrode type.

It should be understood that the drawings are not neces-
sarily to scale and that the embodiments are sometimes
illustrated by graphic symbols, phantom lines, diagrammatic
representations and fragmentary views. In certain instances,
details which are not necessary for an understanding of the
present invention or which render other details difficult to
perceive may have been omitted. It should be understood, of
course, that the mvention 1s not necessarily limited to the
particular embodiments 1llustrated herein.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

In accordance with FIG. 1, an electroceramic component
suitable for SMD mounting 1s formed by a parallelepipedal
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functional-ceramic component body 1 as well as cap-shaped
connection metallization coatings 2, 3 provided on mutually
opposite ends of said component body 1.

In accordance with FIG. 2, a parallelepipedal ceramic
body 10 1s used as the starting element for electroceramic
components according to the invention. A protective encap-
sulation made of two different materials 1s formed on
respective mutually opposite areas 11, 12 and 13, 14 of said
ceramic body 10. Therefore, a protective encapsulation
according to the invention 1s bipartite and 1s formed, 1n
particular, by a laminate 15, 16 on the mutually opposite
arcas 11, 12 of the ceramic body 10 and by high-resistance
layers 17, 18, near the surface, on the mutually opposite
arcas 13, 14 of the ceramic body 10, as 1s evident from FIG.
3. In a development of the mvention, the laminate 15, 16
may be an insulation material or a high-resistance ceramic
which, produced near the surface, corresponds to the
ceramic of the ceramic body 10. Appropriate insulation
materials for the laminate 15, 16 are, by way of example,
BaTi0O;, S10, or Al,O; or glass.

The high-resistance layers 17, 18 near the surface are,
preferably, specifically doped layers of the ceramic body 10
itself.

In a method for producing electroceramic components
according to the invention, 1n general terms the component
body 10 and the laminate 15, 16 are produced by sheet
drawing and the high-resistance layers near the surface are
produced by doping with a dopant, preferably the dopant
which also serves for realizing the electrical conductivity
necessary for the function of the component.

The doping for the purpose of forming the high-resistance
layers 17, 18 near the surface can be effected by impreg-
nating the ceramic body 10 with an agent containing the
dopant or by application to the ceramic body 10 by means
of screen printing, rolling or spraying.

In the case of impregnation, the impregnation agent may
be a suspension or solution containing the dopant.

In detail, components according to the ivention can be
produced as follows.

The following are carried out first of all: sheet drawing of
functional ceramic—ceramic body 10 and laminate 15, 16,
stacking of the sheets and pressing of the sheet stack with the
formation of a green body. This can be done, by way of
example, 1n such a way that a relatively large green body 1s
produced 1n the format of, for mstance, 10x10 cm or sheets
which are already subdivided to the size of individual
components are stacked and pressed. If a relatively large
oreen body 1s produced, then subdivision to the size pro-
vided for the individual components can be effected after the
operations of sheet drawing, stacking and pressing.

Afterwards, the high-resistance layers 17, 18 near the
surface are produced on the further mutually opposite
arcas—13, 14 1n FIGS. 2 and 3. In general the doping
process 1s carried out here 1n such a way that high-resistance
or else 1nsulating layers are produced with the necessary
penetration depth 1n the course of a subsequent sintering,
Process.

Finally, the connection metallization coatings 2, 3 are
produced 1n a manner known per se, for example by immers-
ing the component bodies 1n Ag, AgPd or AgPdPt pastes and
subsequent strengthening by electrodeposition, for example
by means of N1 and Sn.

The above explanations relate, in conjunction with FIGS.
1 to 4, to electroceramic components having a monolithic
component body. However, multilayer components of the
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internal electrode type can also be produced 1n a correspond-
ing manner, as 1s 1llustrated diagrammatically in FIG. 5, in
which elements 1dentical to those m FIGS. 1 to 4 are
provided with identical reference symbols. In this case,
internal electrodes 19 are embedded 1n a ceramic body 10 in
a manner known per se, 1t being possible for the component
to be produced using multilayer technology.

From the above description, it 1s apparent that the objects
of the present invention have been achieved. While only
certain embodiments have been set forth, alternative
embodiments and various modifications will be apparent
from the above description to those skilled 1n the art. These
and other alternatives are considered equivalents and within
the spirit and scope of the present invention.

What 1s claimed 1s:

1. An electroceramic component comprising:

a ceramic component body suitable for SMD mounting,
the ceramic body being parallelepiped-shaped and
comprising first and second pairs of opposing outer
walls and two opposing ends, each opposing end being
coated with a connection metallization coating, the first
pair of opposing walls being covered with a first
protective encapsulation material, the second pair of
opposing walls being covered with a second protective
encapsulation material.

2. The component of claim 1 wherein the first protective
encapsulation material comprises a laminate and the second
protective encapsulation material comprises a high-
resistance layer.

3. The component of claim 2 wherein the laminate 1s an
insulating material.

4. The component of claim 2 the laminate 1s selected from
the group consisting of Bal10,, S10, and Al,O..

5. The component of claim 2 wherein the laminate 1s
olass.

6. The component of claim 2 wherein the laminate 1s a
high-resistance ceramic which is 1dentical to the ceramic of
the component body.

7. The component of claim 2 wherein the high-resistance
layers covering the second pair of opposing outer walls are
doped layers.

8. The component of claim 7 wherein the high-resistance
layers each comprise and outer surface, the outer surfaces of
the high-resistance layers being doped.

9. A method for producing an electroceramic component
comprising the following steps:

providing a parallelepiped-shaped ceramic component
body comprising first and second pairs of opposing
outer walls and two opposing ends,

providing two laminate sheets,
providing two high-resistance sheets,

covering each outer wall of the first pair of opposing outer
walls with one of the laminate sheets,

covering cach outer wall of the second pair of opposing,
outer walls one of the high-resistance sheets,

covering each of the opposing ends of the component with
a connection metallization coating.

10. The method of claim 9 further comprising the step of
doping the high-resistance sheets near outer surfaces thereof
with a conductive dopant.

11. The method of claim 10 wherein the doping of the
high-resistance sheets 1s performed by impregnating the
component body with an agent containing the dopant.

12. The method of claim 11 wherein the 1mpregnation
agent 1s a suspension containing the dopant.

13. The method of claim 11 wherein the 1mpregnation
agent 1s a solution containing the dopant.
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14. The method of claim 10 wherein the dopant 1s applied
to the component body by screen printing.

15. The method of claim 10 wherein the dopant 1s applied
to the component body by rolling.

16. The method of claim 10 wherein the dopant 1s applied
to the component body by spraying.

17. The method of claim 9 wherein the step of covering
cach outer wall of the first pair of opposing outer walls with
one of the laminate sheets results 1n a sandwiching of the

6

component body between the two laminate sheets, and prior
to the step of covering the second pair of opposing outer
walls with the high-resistance sheets, the method further
COmMprises

cutting the component body and laminate sheets into at
least two individual component bodies.

G s x ex e
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